Calmodulin’s Interaction with α- Synuclein, a Protein Implicated in Parkinson’s Disease by Reim, Joeli et al.
Chapman University
Chapman University Digital Commons
Student Research Day Abstracts and Posters Center for Undergraduate Excellence
Spring 5-2018
Calmodulin’s Interaction with α- Synuclein, a
Protein Implicated in Parkinson’s Disease
Joeli Reim
Chapman University, reim100@mail.chapman.edu
Jerry LaRue
Chapman University, larue@chapman.edu
Cedric P. Owens
Chapman University, cpowens@chapman.edu
Zeynep A. Ataman
Chapman University, zataman@chapman.edu
Follow this and additional works at: https://digitalcommons.chapman.edu/cusrd_abstracts
This Article is brought to you for free and open access by the Center for Undergraduate Excellence at Chapman University Digital Commons. It has
been accepted for inclusion in Student Research Day Abstracts and Posters by an authorized administrator of Chapman University Digital Commons.
For more information, please contact laughtin@chapman.edu.
Recommended Citation
Reim, Joeli; LaRue, Jerry; Owens, Cedric P.; and Ataman, Zeynep A., "Calmodulin’s Interaction with α- Synuclein, a Protein
Implicated in Parkinson’s Disease" (2018). Student Research Day Abstracts and Posters. 275.
https://digitalcommons.chapman.edu/cusrd_abstracts/275
Calmodulin’s Interaction with α- Synuclein, a Protein 
Implicated in Parkinson’s Disease
~Joeli Reim, Dr. Zeynep Akyol Ataman, Dr. Cedric Owens, and Dr. Jerry LaRue~
Introduction:
Calmodulin (CaM) is a protein found in the brain of healthy 
patients and is an intermediate calcium binding messenger 
with over 100 different targets in eukaryotic cells. α- Synuclein 
(α-Syn) is a protein found mainly at the ends of neurons in the 
pre-synaptic terminals in healthy patients, suggesting 
involvement with neurotransmitter signaling, however the 
exact function of α-Synuclein is still being investigated. 
Recent studies have shown α- Syn and CaM interact, 
resulting in protein aggregation. Calcium binding to CaM
enhances this aggregation, which functions as the structural 
center of Lewy bodies. Lewy bodies are known to develop in 
cranial nerve cells of Parkinson’s disease patients and 
interrupts neuronal function. By using fluorescence 
spectroscopy, we studied the interaction between α- Syn and 
CaM, and explored calcium’s role in the interaction that 
promotes the degenerateness of Parkinson’s disease.
Schematic of Lewy Body formation at the end of a neuron (1).
α-Synuclein:
α-Syn does not contain fluorescently active amino 
acids, but was tagged with Fluorescein (FITC) allowing for the 
interactions of α-Synuclein  and CaM to be observed using 
fluorescence spectroscopy. FITC is excited at 490 nm and 
emits light at 525 nm.
Calmodulin:
CaM consists of four calcium binding domains. 
Hydrophobic residues in these domains coordinate 
binding of CaM to the target molecule.
CaM bound to 4 
Ca2+ ions (3).
2M55, NMR 
structure of N-
terminally 
acetylated α-
Synuclein with 
CaM (2).
Fluorescence Spectroscopy:
Procedure:
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Fluorescence Spectroscopy Results:
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Results and Discussion:
Novel findings:
Both conditions showed a decrease in fluorescence as the concentration increased
1. CaM binding to α-Syn in the presence or absence of Ca2+  changes the 
fluorescent environment
2. α-Syn and CaM are aggregating and precipitating out
Detergent (triton-x) may break apart the aggregation
Comparing the initial absorption to final absorption, the fluorescent signal was more 
quenched in the presence of Ca2+ 
Concluding that Ca2+ strengthens the interaction between α-Syn and CaM
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Acquisition settings:
◦ Excitation: 480nm
◦ Emission range: 490-590nm
◦ Slit widths: 1cm
◦ Integration: 1 sec
◦ Step size: 2nm
Experiment was conducted 
with and without Ca2+
respectively
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